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MOUNT HAVING INTEGRATED DAMPER 
AND LOAD CARRYING SPRING 

Field of the Invention 
[0001] The invention relates to a mount for limiting the transmission of 

vibratory disturbances, and more specifically the invention relates to a mount wherein 
the mount includes a unitary member that serves as a load carrying spring and damper. 

Background of the Invention 
[0002] Generally, mounts or isolation devices are used to limit the 

transmission of vibratory disturbances from a first vibrating structure to a second 
supported structure. 

[0003] It is desirable for such mounts to provide effective damping over large 

deflections and over a wide range of frequencies. One way that prior art mounts 
accommodate such a range of loads and deflections is by including a discrete load 
carrying spring member in combination with a discrete damper. Such prior art mounts 
that provide a spring and damper and are modular in design and assembly. The 
discrete load carrying spring is made from a highly resilient elastomer such as natural 
rubber and the discrete damper is made from a material that experiences high 
hysteresis or is lossy and such material may comprise polybutadiene. When 
assembled the discrete damper and spring are aligned along a working axis. The 
spring and damper are typically comprised of a large number of discrete component 
parts that must be assembled precisely and with the proper axial alignment. Due to 
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the large number of component parts and because of the precise alignment required to 
manufacture and assemble such prior art mounts, the mounts are difficult and 
expensive to manufacture and assemble. 

[0004] The foregoing illustrates a limitation known to exist in present mounts. 

Thus, it is apparent that it would be advantageous to provide an alternative directed to 
overcoming the limitation set forth above. Accordingly, a suitable alternative mount 
%l is provided including features more fully disclosed hereinafter. 
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Uj Summary of the Invention 

m 

01 [0005] In one aspect of the present invention this is accomplished generally by 

y. 

~ providing a mount with a unitary member that serves both as a load carrying spring 

kJ 

n and provides damping. More specifically the mount of the present invention 

3 

H 5 comprises a unitary resilient member, where said unitary resilient member comprises a 
spring portion, a damping layer and an intermediate stiffening portion joining the 
spring portion and damping layer, said resilient member being compressible and 
extendible. The mount also comprises a casing substantially enclosing said unitary 
resilient member; and damping force means located in contact with said damping 
layer, the damping means providing damping in response to compression and 
extension of said resilient member. 

[0006] The unitary resilient member is made from a material selected from the 

group of materials consisting of natural rubber, polybutadiene, polyisoprene and 
styrene butadiene. Alternatively the unitary resilient member may be comprised of a 
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combination of materials selected from the group of materials consisting of 
polybutadiene, polyisoprene and styrene butadiene. The base material is reinforced 
with a carbon black and is cured with sulfur and/or peroxide. Additionally, the unitary 
resilient member includes an internal lubricant. The lubricant may be comprised of 
either octadecanoic acid or 9-octadecenamide for example. 


the accompanying drawing figures. 


[0007] The foregoing and other aspects will become apparent from the 

M 

O following detailed description of the invention when considered in conjunction with 
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a Brief Description of the Drawings 

U 

iJi [0008] Figure 1 is an isometric view of the mount of the present invention. 

I 

id [0009] Figure 2 is a top plan view of the mount of Figure 1. 


[0010] Figure 3A is a longitudinal sectional view taken along line 3-3 of 

Figure 2 showing the mount unloaded. 

[0011] Figure 3B is a longitudinal sectional view taken along line 3-3 of 

Figure 2 showing the mount loaded. 

[0012] Figure 4 is a longitudinal sectional view taken along line 4-4 of Figure 

2. 

Detailed Description of the Preferred Embodiments 
[0013] Now turning to the drawing figures wherein like parts are referred to by 

the same numbers in the several views, Figure 1 illustrates mount 10 of the present 
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invention having a load carrying spring 12, a damping portion 16 and an intermediate 
portion 14 joining the spring and damping portion. In use, the mount 10 is located 
between a first member or supported member 1 8 and a second member or supporting 
member 20. The mount serves to effectively limit the transmission of vibratory 
disturbances from the supporting member to the supporting member 18. Members 18 
and 20 do not form a part of the present invention and are therefore represented in 
dashed font in Figures 3A and 3B. Members 18 and 20 are not illustrated in Figure 4. 

I* 

O According to an exemplary use for the mount 10 of the present invention the mount 

I 

Sll may be located between a first member comprised of truck cab and a supporting 

R 

member comprised of a support structure on a vehicle frame. As shown in Figure 3A 
and 3B, the mount is attached to second member 20 by a plurality of conventional 

H 

P fasteners 22 which may be bolts for example. The first member 18 is coupled to the 

w 

Q mount by nut 23 and bolt 24 connection that extends axially through the mount and 

O 

^° along mount displacement axis 34. The bolt connection 24 will be described in 

greater detail hereinafter. The mount is active along axis 34 and it is preferred that the 
mount be oriented substantially vertically relative to the supported and supporting 
members 18 and 20 and in the manner gererally shown in Figures 3 A, 3B and 4. 

[0014] Referring to figures 3A and 3B, mount 10 comprises a unitary resilient 

member 30 that is partially enclosed by rigid casing 40, 44. The elastomer that 
comprises unitary resilient member 30 includes a base elastomer that may be 
comprised of a natural rubber or a rubber blend where the most preferred blends are 
comprised of polybutadiene, polyisoprene, styrene butadiene, hydrogenated nitrile or 
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any combination blend thereof. It is preferred that the base rubber or blend be 
reinforced with a low to moderate amount of carbon black and such amount may be in 
the range of 0.5 to 5 phr . (The abbreviation "phr" means parts by weight of the added 
material per hundred parts by weight of rubber) The reinforced material is then cured 
with sulfur and/or peroxide, and also the elastomer also includes an internal lubricant 
(1 to 20 phr) consisting of either octadecanoic acid sold as "Paricin 1" by Cashem, 
Inc., 9-octadecenamide sold as "Armoslip CP" by Akzo-Nobel Chemicals or any 

f=l suitable lubricant that is chemically similar to either octadecanoic acid or 9- 

5 

P.J octadecenamide and is capable of bleeding to the elastomer material surface to form a 

o 

yi dry but slippery film. The preferred level is four to eight phr. In summary, the 

U1 

preferred materials generally have characteristics and compositions that provide a 

h suitable unitary resilient member 30 that provides spring loading and damping as a 

W 

O result of the material formulation comprising the unitary member. The suitable 

CI 

H= materials generally comprise effective friction, wear and hysteriesis properties for 
providing surface effect damping and also low creep under static and dynamic loading 
for the load carrying spring. As a result of the unitary member 30, discrete spring and 
damping devices are not required. 

[0015] The casing is unitary and generally comprises hollow cylindrical 

portion 40, attachment plate 42 and intermediate portion 44 joining the plate and 
cylindrical portion. The attachment plate 42 is fixed to the supporting member 20 by 
fasteners 22 as shown in Figures 3A and 3B. During the molding process, the unitary 
elastomer member 30 is bonded to the intermediate casing member 44 and attachment 
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plate 42, and to rigid inner member 52 using a conventional manufacturing process 
well known to one skilled in the art and such molding process may comprise a transfer 
molding process for example. One end of the lower portion 40 is closed by a cap 46 
that is maintained at the end of portion 40 by shrink fit retention means 48 that 
extends annularly proximate the free cap end. The cap and cylindrical portion define 
a damping chamber 50. 

U 

q [0016] Referring to figures 3 A and 3B, the unitary resilient member 30 

I 

fU comprises a load carrying spring 60, intermediate stiffening section 62, and damping 

W layer 64 where the intermediate stiffening section 62 joins the load carrying spring and 

f ' damping layer. As illustrated in Figures 3 A, 3B and 4, the spring is located at a first 

h end of inner member 52 and between attachment plate 42 and snubbing plate 68 

U 

O which in turn supports the supported member 18. As assembled the plate 68 is 

CI 

^ removably seated on the end 54 of inner member 52. The spring member 60 is 
annular and a portion of the outer periphery 66 of the spring member 60 is seated on 
and bonded to the attachment plate. A conventional stress relief 70 is provided along 
the portion of the spring proximate inner member end 54, and the stress relief serves 
to limit the stresses imparted on the spring 60 during the repetitive compression cycles 
that the spring experiences as a result of vibratory excitation of the mount. 

[0017] Contrasting Figures 3A and 3B, Figure 3A shows unloaded mount 10 

and Figure 3B illustrates the compression of spring 60 in response to the application 
of force F to the mount. The spring member is compressed and such compression is 
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limited by snubbing that occurs between the spring and plate 68 when the spring is 
compressed a predetermined maximum amount. In Figure 3B the snubbing plate is 
located proximate the snubbing location against the spring. In Figure 3A the spring is 
returned to its uncompressed position and the plate 68 is located away from the spring. 
The snubbing clearance is defined as the distance between the plate 68 and attachment 
plate 42. 

[0018] The intermediate stiffening section 62 is substantially conical and joins 

the spring 60 and damping layer 64. As shown in Figures 3A, 3B and 4 the 
intermediate stiffening section terminates proximate the second end 56 of inner 
member 52. The damping layer 64 and intermediate section 62 are joined by a 
laterally extending, flexible web 74. The web flexes in response to axial displacement 
of the inner member 52. As shown in Figure 3A the web snubs the displacement of 
damping head 80 as the head contacts the web. As the damping head is displaced 
axially away from web 74, the web flexes as the inner member is drawn axially 
downwardly. The axial displacement of damping member 80 is identified at 76 in 
Figure 3B. 

[0019] The inner member includes annularly extending elbow or transition 82 

where the outer dimension of the inner member is changed. Extending axially from 
the first end 54 to the second end 56, the radial dimension of the inner member is 
reduced at the transition 82. Additionally, the casing includes a similar annular 
transition 84 and extending axially from plate 42 to housing 40 the radial dimension 
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of the casing 44 is decreased at the transition 84. The axial stiffness of the mount in 
compression is increased by the inclusion of the transitions in the casing and inner 
member. The intermediate portion 62 is compressed between inner member 52 and 
casing portion 44 as the mount is axially displaced and compressed as shown in 
Figure 3B. 

[0020] As shown in Figures 2 and 4 the intermediate stiffening portion 62 

M 

pi includes cavities 90a and 90b. As shown in Figure 2, the mount 10 of the present 

i 

ID invention is oriented in the manner shown in Figure 2 with fore and aft directions 

O 

^ identified by arrows 100 and 102. The cavities are offset by about 180 degrees and 

0= 

are 90 degrees offset from the fore and aft directions. As a result, the mount 10 has a 

U 

Ci greater stiffness in the fore and aft direction than it does in the lateral direction ninety 

y 

P degrees (90°) offset from the fore and aft direction that include the cavities 90a and 

O 

N= 90b. 

[0021] Surface effect damping is provided by damping portion 16. Damping 

layer 64 is bonded to the housing 40 during molding of the member 30 as described 
above. A damping head or piston 80 is located in chamber 50 and is comprised of a 
collar 104 having upper and lower halves 106a and 106b. At least one disk 108 is 
clamped in place between halves 106a and 106b and the disk is most preferably made 
from nylon. The disk includes a pair of annular contact portions 201a and 201b with 
arcuate cross sections and the outer peripheries of each of the contact portions are in 
contact with the damping layer. As shown in Figures 3A, 3B and 4, one discrete disk 
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member is disclosed however any suitable number of disks made from any suitable 
material may be used to supply the desired damping forces. As the piston head is 
displaced along axis 34 through chamber 50, the peripheral portions of the disk 
engage the damping layer 64 to produced surface effect damping forces which in 
combination with spring and intermediate section 62 serve to limit transmission of 
vibration between plates 18 and 20. The terms "surface effect" and "surface effect 
damping" and "surface effect damper" as used in this application comprise damping 
p-= that is a combination of friction, viscous and hysteretic damping resulting from the 

5 

fU relative motion of two surfaces. The relative motion can be sliding or rolling motion 

O 

^ for example. 

u! 
01 

[0022] A bolt 24 extends axially along axis 34 through the collar 104, inner 

Q 

i-.i 

%l member 52, plate 68 and supported member 18 and is fastened by nut that is 

3 

y, threadably secured along the bolt and against the plate 68. The member 18, plate 68, 

inner member 52, and collar are clamped between the bolt head and nut 23. In this 
way, when the mount experiences vibratory disturbances, the plate 68, inner member 
and collar move as a single unit. Surface effect damping is provided as the damping 
peripheries of the damping element engages the damping layer as it is moved relative 
to the layer. The magnitude of the surface effect damping provided can be changed by 
adding or removing damping elements or changing the material comprising the 
' damping element. The damping element may be easily replaced by removing the bolt 
23 and collar halve 106b. In Figure 4, the mount is illustrated before being clamped 
together by bolt 24. 
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[0023] Means for decoupling the collar 104 and damping element 108 is 

provided in damping portion 16. As assembled, the axial dimension of space 110 for 
seating the damping element 108 defined by halves 106a, 106b is nominally greater 
than the total axial dimension of the element 108. In this way, the collar may be 
advanced axially a small distance equal to the difference in the axial dimensions 
between the space and elements before engaging the elements for movement axially 
with the collar. In this way, damping may be decoupled at a desired location, typically 
at the ends of travel of the damper 104. 

[0024] In summary, the mount of the present invention uses a unitary resilient 

member to effectively provide load carrying spring and surface effect damping to 
thereby permit the mount to effectively limit the transmission of vibratory 
disturbances between members 20 and 18. The mount of the present invention 
effectively dampens vibration over a large range of frequencies and loads. Discrete 
spring and damping assemblies are eliminated by the mount of the present invention 
and as a result, the manufacturing and assembly processes associated with the mount 
are simplified over prior art methods. 

[0025] While we have illustrated and described a preferred embodiment of our 

invention, it is understood that this is capable of modification and therefore we do not 
wish to be limited to the precise details set forth, but desire to avail ourselves of such 
changes and alterations as fall within the purview of the following claims. 
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